METHODS

Isolated organs:
Segments of the ileum isolated from male guinea pigs were sus pended in a 10 ml organ bath filled with Tyrode solution at 32 C and gassed with a mixture of 95 O., and 5" CO.,. Rectus abdominis muscles isolated from female frogs (Rana nigronracttlata) were suspended in a similar organ bath filled with Ringer solution at 26 C.
Responses of the preparations to drugs were recorded on a running drum through an isotonic lever. All results were collected from at least ten experiments.
The agonistic activity of a drug was expressed as pD, values or the negative logarithm of the concentration which produced 50(l) ) of the maximal response of the muscle. The competitive antagonistic activity of a drug was expressed as the pA., values, which were calculated from the parallel shift of a concentration-action curve of the agonist (1, 2).
Coaxial stimulation of ileum: Electrical stimulation of the ileum from the guineaa pig was carried out according to the previous reports (3) (4) (5) . Rectangular current pulses I msec duration and of sufficient strength to produce a moderate contraction to a single shock were applied to the electrode; the intraluminal electrode was used as the anode.
Inhibition of cholinesterase actirit .r: Rat brain homogenate was used as an enzyme source. Acetylcholine (10' g/ml) and brain homogenate was incubated for varying periods in Ringer solution (final 10 ml) at 37 C. Undecomposed acetylcholine was determined on the eserinized rectus abdominis muscles of frogs.
Inhibitors were added to the in cubation mixture simultaneously with acetylcholine (6) .
RESULTS
Effect of indoline-derivatives on the isolated guinea pig ileufn:
The effect of indoline derivatives tested on the isolated ileum of the guinea pig are listed in Table 1 . In these derivatives, all of the compounds which had a quaternary ammonium in 1 position induced contraction of the isolated ileum. The compound III which had no chlorine atom in 5 position was full agonist, but its affinity was very low as compared to that of compound I or 11. Neither contraction of the ileum nor the competition to acetylcholine was pro duced by compounds IV to VI ( Table 1) . . c : acetylcholine with eserine sulfate (l0-1g,ml)1 d : S-6 alone. e : S-6 with eserine sulfate (10-" g, ml). f : S-6 with eserine sulfate (10-" g,~ml). 10 g'ml), which by itself did not contract the ileum potentiated the effect of acetyl choline and S-6, but potentiation of the effect of S-6 was lower degree than that of acetyl choline (Fig. 2) .
The contractions of the ileum produced by S-6 were not inhibited by diphenhydramine hydrochloride (l0-" g/ml) and hexamethonium bromide (10' g; ml), and also by morphine hydrochloride (10-" 10' g%ml) which had been reported to have the activity of inhibit ing acetylcholine release from the cholinergic nerve endings (7). A : acetylcholine 10-' g nil. P, : phenylacetate 10' g, nil.
P : phenylacetate 3 x 10' g~ml.
S, : S-6 10-" M .
S, : S-6 3 x l0-" M.
Fic-,. 4. The effect of procaine on the contraction of guinea pig ileum caused by ACh S-6 and nicotine.
A, : acetylcholine 10-' g ml.
A, : acetylcholine 3 x 10 g ml.
S, : S-6 3 x 10-" M.
S2 : S-6 10-",m. Effect of procaine and cooling on the action of S-6:
Cooling the isolated ileums of the guinea pig to 13 C did not affect the contraction induced by S-6, but markedly reduced that induced by phenyl acetate which had been reported to be an acetylcholine liberator (8) . Furthermore, the contractions produced by acetylcholine and S-6 were only slight ly inhibited by treating the ileum with procaine in a concentration which abolished com pletely the effect of nicotine (Figs. 3 and 4) .
Coaxial stimulation of ileum:
The contractions of the guinea pig ileum produced by coaxial stimulation were decreased markedly when nicotine or picric acid given in the organ bath was removed. The contractile effect of nicotine or picric acid itself also decreased in this state. S-6 and acetylcholine did not affect the contractions of coaxially stimulated ileums. Furthermore, S-6 and acetylcholine well contracted the ileum even when the organ became not responsive to coaxial stimulation by the pretreatment with nicotine (Fig. 5 ).
FIG. 5.
Influences of S-6, ACh, picric acid and nicotine on the contraction of the co axially stimulated ileum. S:S-6 2x10-"N. A : acetylcholine 2 x 10 g nil. N : nicotine 2 x 10-" gml. N, : nicotine 2 x 10-" g ml (" incubation for 30 seconds) . N , : nicotine 2 x 10-" g nil ( incubation for 90 seconds) . A' : acetylcholine 2 x 10-' g ml (incubation for 120 seconds). S' : S-6 4 x I0-" M ( incubation for 120 seconds). P : picric acid 3 x 10' g nil (incubation for 120 seconds).
Recurs ahdorninis nnrscle:
Rectus abdominis muscles isolated from frogs were con tracted by administering S-6, and this contraction was inhibited non-competitively by d-tubocurarine chloride, but not potentiated by eserine. Picric acid, phenyl acetate and eserine were without any effect on rectus abdominis muscles (Fig. 6 ).
Inhibition of cholinesterase activity: S-6 inhibited the cholinesterase activity of rat brain in vitro. Its inhibitory activity was moderate and was considered to be about 1,300
to that of eserine sulfate (Fig. 7) . by atropine but not by diphenhydramine.
These effects of S-6 on the isolated ileums stimulated our interest in its mode of action.
It has been reported that morphine inhibits the contraction of the guinea pig ileum caused by picric acid (9, 10), 5-hydroxytryptamine (11-13) and nicotine (11-13) etc, but not that caused by phenyl acetate (8) . On the other hand, contractile effect of all of these acetylcholine liberators on the ileum has been found to be blocked by the treatment with procaine or by cooling the organ (8) . The effect of S-6 on the ileum was unaffected by all of above mentioned treatments which have been considered to inhibit the liberation of acetylcholine from the cholinergic nerve endings of the ileum. These results suggest that 
